Aim: Overactive bladder (OAB) is a common and well-known urologic condition. OAB occurs in both women and men. Diabetes mellitus (DM) is one of the most common metabolic disorders in the world and the prevalence of DM in adults has been increasing. Diabetic neuropathy can induce functional disease of multiple organs, including diabetic bladder dysfunction (DBD). DBD occurs commonly as a late complication and DBD is mainly characterized by poor bladder emptying, urinary retention and overflow incontinence. However, storage symptoms, as those suggestive for OAB may also affect people with DM. The aim of this study was to evaluate the prevalence of OAB in people with DM compared to healthy control subjects. Methods: We analyzed records of 212 diabetic case and 229 control subjects using the 8-item symptom bother scale of the OAB questionnaire (OAB-q) (OAB-V8). Results:Diabetic bladder overactivity was seen in 20.3% of patients with DM (n=43) and 10.5% of non-diabetic control group (n=24). The OAB prevalence in patients with DM was approximately two-fold higher than in control subjects. OAB increased with the duration of diabetes, glycosylated hemoglobin level and age. There was no significant difference in sex distribution between the groups. There is an increase in the prevalence type 2 diabetes in Turkey. DM is a common cause of reduced bladder sensation in both men and women. In this study, OAB syndrome in diabetic patients was searched. DBD is characterized by underactive (flaccid) bladder, voiding difficulty, infrequent voiding and reduced bladder sensation during urinary storage; bladder underactivity and urinary retention during urination. OAB in diabetic patients is characterized by urgency (a compelling and sudden desire to void), with or without incontinence, usually with urinary frequency and nocturia. Conclusion: OAB symptoms are more prevalent in diabetic people than in healthy people. OAB symptoms in DM may be considered as a predictor of the development of diabetic neuropathy. Thus, controlling the progression of DM might reduce the incidence of diabetic neuropathy and other late diabetic complications.
Introduction
Diabetes mellitus (DM) is a disease of abnormal glucose metabolism caused by an absolute or relative deficiency of insulin. Chronic nature of DM causes a negative impact on the patient's quality of life (QoL). Generally, the injurious effects of hyperglycemia are accompanied by characteristic long-term microvascular complications (diabetic nephropathy, neuropathy, and retinopathy) and macrovascular complications (peripheral arterial disease, coronary artery disease, and stroke) and, subsequently, numerous urological complications (1, 2) . The most bothersome lower urinary tract symptoms (LUTS) are polyuria and urinary frequency associated with osmotic diuresis and excess fluid intake due to hyperglycemia, and metabolic disturbance. Patients with DM of sufficient duration are vulnerable to late complications, which cause serious morbidity. The most common lower urinary tract complication due to DM is classically diabetic bladder dysfunction (DBD) described as reduced sensation, increased capacity and poor bladder emptying. DBD is established in at least 8-9 years after the diagnosis of type 2 DM. DBD is not a life-threatening disorder. However, it substantially affects QoL (3). LUTS are found in approximately 80% of people diagnosed with DM and classified into storage and voiding problems (4) . Overactive bladder (OAB) syndrome is a condition that there is a frequent urge to urinate during the day and night and urinary urgency with or without incontinence. Urgency is the key symptom. Urgency incontinence is the most bothersome symptom of OAB and is reported in around 40% of women and 20% of men with OAB symptoms. Recent studies have shown the presence of OAB syndrome in a significant number of diabetic patients. The prevalence of OAB in individuals older than 18 years of age is approximately 16.5% (5, 6) . In the practice of modern medicine, disease-specific query forms can be used for diagnostic purposes and evaluation of therapeutic results. The validity and reliability-proven inquiry form provides the opportunity to better understand the perception and ratings. It also provides standardization in the scientific work. OAB questionnaire and OAB symptom scores had been validated as a reliable instrument for assessing OAB all over the world. In this study, a claim-based analysis by 8-item symptom bother scale of the OAB questionnaire (OAB-q) (OAB-V8) was used to evaluate comparative existence of the prevalence of OAB in a population with and without diabetes (7, 8) .
Methods
This prevalence case-control study was approved by the local ethics committee. Diagnosis of DM was considered the inclusion criteria for the first group. From January to June 2014, 212 age-and sex-matched subjects (101 female and 111 male), who attended our outpatient clinics, were eventually diagnosed with type 2 DM according to the recommendations of the American Diabetes Association (9, 10) . Two hundred and twenty nine age-and sexmatched participants (123 female and 106 male), who had undergone health checkup in the family medicine department, were included in the study as a control group. All the subjects were aged 40 years and older and were informed about the study protocol. Written informed consent was obtained from all participants. OAB can be diagnosed on the basis of subjective symptoms instead of urodynamic testing (6) . The presence of OAB was assessed using the Turkish version of the OAB-V8 consisting of eight questions each of which can be graded by the patient on a 6-point scale ranging from 0 to 5; 0 (never), 1 (few), 2 (sometimes), 3 (quite a few), 4 (usually), and 5 (always). Thus, the lowest total score is 0 and highest total score is 40 with scores of higher than 11 indicating OAB (8) .
The component symptoms of OAB, urgency and urge urinary incontinence were defined as one or more episodes per week, nocturia was defined as two or more episodes per night, and daytime frequency was defined as eight or more episodes per day. Each OAB component symptom was referred to the one-month time period before the filling date of the questionnaire. The most powerful questions were 'bothersome urgency' and 'compelling and sudden desire to void' (11, 12) . Urinalysis, fasting glucose and glycosylated hemoglobin (HbA1c) were also assessed. The collected laboratory data were analyzed within the 4 months before the survey. Incidentally, diabetic patients with active urinary tract infection (UTI) were excluded from our study because of exacerbation of pre-existing LUTS. Furthermore, patients with spinal cord injury, acute neurogenic disorders or end-stage renal disease were also excluded from the study. The demographic and clinical data including age, sex, diabetes duration and HbA1c level were assessed through the comprehensive medical data.
StatisticalAnalysis For all statistical tests, NCSS (Number Cruncher Statistical System) 2007&PASS (Power Analysis and Sample Size) 2008 Statistical Software (Utah, USA) was used. All data for categorical variables were expressed as means with standard deviation (SD) for continuous variables or percentages, frequency, ratios, minimum, maximum. In the comparisons between two groups, the mean values of the continuous variables were compared using Student's t-tests. In the case of abnormally distributed variables, the Mann-Whitney U test was used. Pearson's chi-square test and Yates' continuity correction were used for comparison of qualitative data. The relationship between the parameters was compared by Spearman's correlation coefficient. The results were considered statistically significant when the p-values were defined as p<0.01 and p<0.05, respectively.
Results
A total of 441 subjects (224 female and 217 male) participated in the studies referred from urology, endocrinology and family health clinics over the period January 2014-July 2014. The demographic and clinical data are Table 1 .
A total of 212 diabetic patients (101 female and 111 male) with a mean age of 60.57 (±9.90) years and 229 control subjects (123 female and 106 male) with a mean age of 59.08 (±11.13) years were included the study. The mean age of the diabetic group was almost the same with that of control group (p=0.01). There was no significant difference in gender distribution between the two groups (p>0.05). Based on the OAB-V8 scores, 43 (20.3%) diabetic cases and 24 (10.5%) control subjects were classified as having OAB syndrome (Figure 1, 2) .
DM patients had a significantly higher proportion of OAB than the control group (p=0.004; p<0.01). OAB-V8 scores in diabetics and in controls were 11.77 (±8.4) and 7.23 (±6.21), respectively. In addition, OAB-V8 scores were found to be significantly higher in diabetic patients than in control subjects (p=0.001 and p<0.01, respectively). Of the 67 diabetic OAB patients, 35 (81.4%) had urge incontinence (wet OAB) and 8 (18.6%) had dry OAB (without urgency incontinence). Of the 24 control subjects with OAB, 12 (50%) had urge incontinence and 12 (50%) had dry OAB. The number of patients with urge incontinence was statistically significantly higher in DM group than in control group (p=0.016 and p<0.01).
There was no significant difference in terms of age between subjects with OAB and non-OAB (p>0.05). However, OAB syndrome was more common in females than in males (p=0.004, p<0.01). OAB syndrome with DM was found to be statistically significantly more frequent in female diabetic patients (27 subjects, 26.7%) than male diabetic patients (16 subjects, 14.4%) (p=0.040, p<0.01). The incidence of OAB in healthy females was also found to be significantly higher than in healthy males (p=0.046, p<0.05). The median duration of DM in OAB group and in non-OAB group was 15.70±6.70 years and 11.00±6.31years, respectively. The duration of DM was significantly positively correlated with the OAB syndrome in OAB group compared to non-OAB group (p=0.001, p<0.01). The mean HbA1c level in diabetics with OAB and non-OAB was 8.60±2.05% and 7.74±149%, respectively.
When compared with non-OAB group, higher HbA1c level in OAB group was found to be statistically significantly correlated with OAB scores (p=0.011, p<0.05) ( Table 2) .
Discussion
DM is a chronic and serious health problem worldwide. People with diabetes in high-income countries are predominantly over the age of 50 while those in low-and middle-income countries are mostly under the age of 50. DM prevalence is rapidly increasing as a result of aging, urbanization and associated lifestyle modifications. DM and diabetic complications will continue to be a large burden especially in low-and middle-income countries and coupled with the comparatively slow development of health systems. In 2013, 382 million people had DM in the world; this number is expected to rise to 592 million by 2035 (13) .
With the worldwide rise in the prevalence of obesity and type 2 DM, it is important to understand the abnormalities in carbohydrate metabolism and insulin action. Carbohydrate metabolism in men is regulated by insulin secretion from pancreatic β-cells and glucose disposal by insulin-sensitive tissues. Insulin facilitates glucose utilization. Any defects in insulin action predispose an individual to type 2 DM (insulin resistance syndrome. Adiposity, both subcutaneous, and visceral, has been proposed to contribute to insulin resistance eventually leading to type 2 DM. Bladder dysfunction is a common complication of diabetic peripheral and autonomic neuropathy. Death rates from cardiovascular disease are about 1.7 times higher among diabetic adults than among non diabetic adults. Multiple cerebral infarction and stroke due to diabetic cerebral vasculopathy may be lateonset complications and can lead to a loss of the brain's inhibitory influence on the spino-bulbo-spinal micturition reflex. The anteromedial frontal cortex is thought to be the center for micturition, since lesions of this area lead to detrusor overactivity (DO) (14) . Diabetes was the seventh leading cause of death in the United States in 2010. North America is the region with the prevalence of DM of 7.9% in the adult population (15). Chang et al. (16) have reported that the prevalence of type 2 DM among adults was 6.8% in Taiwan. A cross-sectional survey, The Turkish Epidemiology Survey of diabetes, Hypertension, Obesity and Endocrine Disease (TURDEP II) conducted in 15 January 2010-11 June 2010, comprising a nationally representative sample of 26.499 adult Turkish people (aged ≥20 years) showed that the prevalence of DM was 16.5% (new 7.5%) in Turkey. Compared to TURDEP I study performed in 1997-1998, the rate of increase for diabetes was 90%, impaired glucose tolerance-106%, and obesity was 40% 12 years after the first survey and the prevalence of DM has by now reached epidemic proportions in Turkey (17) . Late-onset complications of DM are also important health issues in Turkey. Lower urinary complications of DM are progressive conditions. Microvascular complications associated with DM might damage the innervations of the bladder, alter detrusor muscle function, or cause urothelial dysfunction, and may cause retinopathy and peripheral neuropathy. Diabetic patients have frequently increased bladder capacity and reduced detrusor contractility as an urodynamic finding. Furthermore, more than 25% of diabetic patients will develop debilitating and costly urological complications such as recurrent UTIs or antibiotic-resistant asymptomatic bacteriuria (18, 19) . The aim of this study was to evaluate the prevalence of OAB in the Turkish population with DM in comparison with healthy control subjects and to explore factors related with the presence of OAB. Traditionally, DBD has been described as decreased sensation, increased bladder capacity, and poor emptying. DBD might be a part of manifestation of diabetic polyneuropathy. The presentation of OAB syndrome in diabetic patients remains controversial. OAB syndrome is first described by Paul Abrams in 1997 and first formulated in early 2001 by the Standardization Subcommittee of the International Continence Society (6) . The etiology of diabetic OAB is still not well-recognized, but the genesis of OAB in diabetes has been thought to develop with the central or/and peripheral nerve damage; for example, DO as a result of diabetic cerebral vasculopathy or/and increased bladder sensation because of peripheral nerve irritation (20, 21) . On the other hand, peripheral nerve damage in diabetic cerebral vasculopathy with decreased bladder capacity and presence of mimic OAB (22) . Metabolic syndrome can be an etiologic pathway for the onset of OAB (23, 24) . Fayyad et al. (25) documented bothersome LUTS in 40 % of the women patients with DM. In this study, OAB syndrome associated with DM was estimated to be more frequent in women subjects than men (26.7% and 14.4%, respectively). McGrother et al. (26) have concluded that poor lifestyle factors, such as low physical activity and high energy intake causally linked to DM and obesity might contribute to the onset of OAB. Gomez et al. (27) stated that DO was the most dominant urodynamic finding in patients with DM and serious cerebral infarctions due to cerebral vasculopathy have been proposed to be the most probable cause. Liu et al. (28) have reported that HbA1c levels were similar between patients with DM with and without OAB. However, Chiu et al. (29) found that HbA1c levels increased the risk of OAB in patients with type 2 DM like in our study. The onset of geriatric OAB was shown in approximately 20-40% of elderly people. The overall prevalence of OAB in the United States was reported to be similar between men and women (16.0% and 16.9%, respectively) in a study published in 2003 (30) . In their study including 1.359 consecutive diabetic patients, Liu et al. (28) found that the prevalence of OAB was 20.1% in women and 24.8% in men. Another survey of 3962 type 2 diabetic women carried out by Lawrence et al. (31) showed that OAB affected 21.4% of diabetic patients compared to only 12.5% of non-diabetic subjects. In another research, recognition of DBD with uroflowmetry and Post Void Residual (PVR) screening has revealed 22% type 2 diabetic women with DBD (32) .
The appearance and the increased incidence of OAB syndrome in DM was found to be positively correlated with the duration of disease. OAB was significantly more common in diabetics compared to non-diabetic controls. OAB is a highly prevalent disorder with considerable impact on health-related QoL. Urinary incontinence is a serious health problem with an increasing prevalence in both genders in the elderly. OAB is an important issue given its high prevalence (33, 34) . Interestingly, the presence of wet OAB increases the risk and severity of erectile dysfunction (ED) and ED also influences well-being and QoL of the men (35) . OAB is an important therapeutic target in patients with DM. Diabetic OAB can be managed by behavioral modification and drug therapy, both of which have been shown to be effective (36) . The aim of this study was also to demonstrate the prevalence of urge incontinence in diabetic patients and to contribute to efforts aiming to improve their QoL by treating OAB.
There are some limitations in this study. First, the patients were classified only according to the data obtained using the questionnaire. OAB diagnosis was estimated with only self-administered OABq-8V measures without a voiding diary or urodynamic observation tests. These patients were recruited from the diabetes unit and health care control unit and were not referred to urodynamic assessment for ethical reasons. On the other hand, since OAB is a symptom-based diagnosis, it would be sufficient to use validated OAB questionnaires (8) . Second, it was only a hospital-based cross-sectional study involving a period of short follow-up of diabetic patients. Voiding diary, flow assessment, and PVR urine test could be applied in selected patients. Third, most of the patients in this study had DM for a long period and were elderly. These two variables might have affected the results of this study. There was a lack of more detailed communitybased information about distal symmetric polyneuropathy. Further research are needed to demonstrate risk factors for and a causal link between DM and OAB.
Conclusion
We assume that, the data acquired in this study confirmed that OAB symptoms are more frequent in diabetic individuals than in healthy people. DM disease duration, higher HbA1c levels and age showed a statistically positive correlation with OABq-V8 scores. In conclusion, OAB symptoms in DM may be considered a predictor of development of diabetic neuropathy. Thus, controlling the progression of DM might reduce the incidence of diabetic neuropathy and other late diabetic complications. 
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